This is the first European study that has evaluated educational level in a large sample of hypertensive outpatients. We established the educational level of the hypertensive outpatients in our unit, and determined whether the awareness of hypertension and its organ damage was education-related. We analysed data from 812 consecutive outpatients (378 men, mean age 50 ؎ 10 years) with essential stage I-II hypertension. Subjects were subdivided into two categories: group A subjects were highly educated; group B subjects had a little education. Data were compared with educational level from the 1991 population census for the Campania region (ISTAT data) and with 200 type 2 diabetes patients (96 men, mean age 51 ؎ 9 years) from the nearest diabetes unit. For each hypertensive patient we considered clinical, echocardiographic and biochemical parameters. Data from the last census showed a high percentage (80%) of subjects with low education. The
Introduction
For the last 23 years the National High Blood Pressure Education Program has attempted to increase public and professional awareness in the United States to hypertension (HT). The goal of these efforts has been to reduce hypertension-related death and disability. Despite these favourable trends, many people with HT are unaware of their condition, and many more go untreated or inadequately treated. 1 Increasing the awareness and detection of HT and its organ damage is one of the public health challenges set forth by recent guidelines. 2 The epidemiology of HT and its correlated risk factors have been studied extensively. [3] [4] [5] Potential risk factors have included not only biological variables, but also psychological and environmental influences. 3 HT is the end result of various events, and typically develops gradually over many years. Several studies have demonstrated a negative association of cardiovascular disease morbidity and mortality with education. 6, 7 Studies that have investigated the relationship between education and HT, cigarette smoking and high cholesterol have generally found a negative association; those with the greatest education have the lowest prevalence of HT and the lowest mortality rates from HT. [8] [9] [10] It has been demonstrated that education may be the most judicious measure of socioeconomic status for epidemiological studies.
9,11 Socioeconomic differences may play an important role in the health status of populations, influence the pathogenesis of HT and access to preventive health services. 12 Data from the last Italian census (ISTAT 1991) has shown a high percentage (80%) of subjects with a low education living in our region. 13 Thus, we expect a high number to be hypertensive at this educational level.
The aim of our study was to establish the educational level of the hypertensive outpatients in our unit and to evaluate the awareness of HT and its organ damage was education-related.
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Materials and methods
Study population
Between January 1999 and March 2000 we analysed data from 812 consecutive patients (378 men and 434 women; mean age 50 Ϯ 10 years, range 28-70) with essential stage I-II hypertension. Patients were employed for at least 10 years. All lived in the Campania region of Italy. Hypertensive patients with occupational exposure to cardiovascular toxic substances, such as carbon monoxide, methylene chloride, carbon sulphur, and patients with secondary HT, were excluded. Subjects were subdivided into two categories based on education: group A subjects had a high school diploma or college degree; group B subjects had little education (primary education and illiterates). Data were compared with educational findings from the 1991 population census for the Campania region (ISTAT data) 13 and with 200 type 2 diabetes patients (96 men, mean age 51 Ϯ 9 years) from the nearest diabetes unit.
Measurements
For each hypertensive patient we evaluated clinical and biochemical parameters such as age, sex, BMI, smoking habit, systolic blood pressure, diastolic blood pressure, left ventricular mass index (LVMI), lipid profile, uric acid and fibrinogen.
Resting blood pressure
Three consecutive BP readings were obtained with the subject sitting in a quiet environment after a rest of at least 10 minutes. BP was measured by mercury sphygmomanometer with an appropriate size rubber cuff. Readings were based on Korotkoff first and fifth phase sounds. Measurements were carried out by two trained health care professionals who had had previous experience with BP measurement in similar surveys. The average of three readings was used for the analyses. Measurements were recorded to the nearest 2 mm on the scale. In the hour before the measurement, subjects were prohibited from eating, smoking, drinking coffee, or doing any strenuous physical activity. Weight and height, to calculate BMI, were measured without shoes and heavy clothes. Blood chemistry (cholesterol, uric acid, fibrinogen, triglicerides) after an overnight fast were analysed with standard methods. Education was measured as the highest completed grade at school.
Echocardiographic study
The M-mode echocardiogram was performed with Acuson 3×/p100 using 3.5 MHz phased array, placed on the III-IV left intercostal space along the parasternal line, with patients supine, in left lateral decubitous and the head of the bed kept at 30°. The end-diastolic measurements of left ventricular internal dimension, left interventricular septum and posterior wall thickness at the QRS peak using the Penn convention were measured. The left ventricular mass was calculated according to the Devereux formula.
14 All echocardiograms were recorded on videotape.
Statistical analysis
Statistical analysis was carried out by Stat View software (SAS Institute, Cary, NC, USA). The Student's t-test for unpaired data was used to estimate the difference between mean values. Qualitative data were expressed as percentage and were compared using the Fisher's exact test (two tailed). To determine which cardiovascular risk factors were independently associated with low education level, we performed multivariate analysis (logistic regression). The data are expressed as mean Ϯ s.d.; P Ͻ 0.05 was considered statistically significant.
Results
Clinical characteristics of all patients are shown in Table 1 . In this sample most of the patients seen in our unit were highly educated (group A: 736 patients, 91%) and worked at a job that did not require moderate-intense physical activity (clerks, students, teachers, bank tellers, physicians, business consultants, accountants, lawyers, nurses, etc); in contrast, only few patients had little education (group B: 76 patients, 9%; P Ͻ 0.0001) and worked at strenuous jobs requiring long hours with moderate-intense physical activity (bricklayers, farmhands, mechanics, welders, carpenters, etc).
Conversely, ISTAT data from our region showed that 80% of the population had little education. The percentage of type 2 diabetic patients with little education was high (190 patients, 95%).
Hypertensive patients with little education were mostly men (P Ͻ 0.001), had a high rate of hypertension in the family (P ϭ 0.03), had a significantly higher diastolic blood pressure (P ϭ 0.006), LVMI (P ϭ 0.03) and serum cholesterol (P ϭ 0.04) than patients with high education (Table 2) .
Multivariate analysis, including only those variables which were significant in the univariate analysis (gender, diastolic blood pressure, cholesterol, family history of hypertension and LVMI), confirms that only diastolic blood pressure (P ϭ 0.03) was independently associated with low educational level ( Table 3) .
Discussion
This is the first European study that has evaluated educational level in a large sample of hypertensive outpatients. We found that almost all of our patients (91%) had a high standard of education.
It is somewhat surprising that in our population most patients were highly educated, expecially when we consider the low educational level of our region (ISTAT 1991). 13 Group A patients lived a sedentary life that has been recognised as a major risk factor for HT and other cardiovascular diseases. Group B patients worked at strenuous jobs requiring moderate to intense physical activity and presented significantly higher diastolic blood pressure, LVMI Journal of Human Hypertension and serum cholesterol. This finding suggests that education is associated with greater health care and its importance to overcome risks related to low physical activity.
Education plays an important role in guarding against disease influenced by lifestyle, 8, 11 as diabetes mellitus. HT and diabetes are common causes of cardiac, cerebrovascular, and renal diseases. They are easily diagnosed, and effective treatment is available that can significantly reduce morbidity and mortality. Our data suggest that uneducated people are more knowledgeable of diabetes and its damage; the percentage of diabetic patients with little education was very high (95%). On the contrary, HT and its risk factors are relatively unknown by people with little education. Symptomless patients, expecially the uneducated, are often unwilling to change their lifestyle, take medication or periodically reach a medical centre to forestall some far-off, poorly perceived danger. 15 High education may facilitate the acquisition of social, psychological, and economic positive skills and assets, and may provide insulation from adverse influences. 8, 11 An association between high blood pressure and education has been demonstrated in many population studies. 8, 11, 16 This finding was also observed in the screening phase of the Hypertension Detection and Follow-up Program (HDFP), where a strong monotonic relation of increasing prevalence of HT with decreasing educational achievement, for blacks as well as whites, was reported. 16 A study on 40 000 clerks from Chicago, USA, also showed a statistically significant inverse association between education and HT, that could not be accounted for by differences in age, relative weight, and heart rate. 3 Scarcely educated subjects may not consider a health care need as a priority. Education may influence health in several ways, such as different access to, use of, and nature of medical care. 9 Skills that accompany higher educational achievement include positive attitudes about health, access to health care services, membership in peer groups that promote positive health behaviour, and higher self-esteem and self-efficacy. 7 Recent reports suggest a link between residential area and health status. 8 In Italy, distance, low perception of health care need, and inadequate information regarding prevention, diagnosis and treatment of the HT may impede access to health care structures. 12 Sharing health care expenses is a further reason why people stay away from services. 12 A recent analysis of a 30-year follow-up by the 'Alameda Country Study', has shown that the economic condition of the residential area is an independent risk factor. 17 To assure equal health care, physicians should understand a patient's socioeconomic background. 18 Patient satisfaction and compliance to medical recommendations are closely related to the effectiveness of communication and the physician-patient relationship. 18, 19 Because sociocultural differences between physician and patient can lead to comunication and relationship barriers 20 teaching physicians the concepts and skills needed to overcome these barriers should lead to improved health care. 18, [20] [21] [22] [23] [24] Descriptive clinical vignettes and video taped patient-physician interviews, may bridge the gap between low education and health care services. 18, 25, 26 
Study limitations
Our study may present the disadvantages of an observational study on outpatients in a referral centre such as a university hospital, and so our patients might be a selected cohort that is very aware of health care. To minimise this counfounding factor we compared the educational level of our hypertensive patients with 200 type 2 diabetic patients from the nearest diabetes unit. We cannot rule out that the patients from our institution are a selected cohort. It may also be that some social causes of morbidity risk influence our study population.
Clinical implication
Hypertension and its organ damage is a major risk factor for atherosclerotic disease, 27 but is frequently ignored in our region by patients with little education. This condition seems to be present in other countries. 28 It has been demonstrated that the risk of death in patients with HT is greater for each successively lower educational achievement level.
Thus, we emphasise the importance of a sound sanitary policy using all possible screening programmes able to reach the uneducated. 29, 30 
